Research in humans has highlighted the importance of the amygdala for transient modulation of cortical areas for enhanced processing of emotional stimuli. However, non-human animal data has shown that amygdala dependent threat (fear) learning can also lead to long lasting changes in cortical sensitivity, persisting even after extinction of fear responses. The neural mechanisms of long-lasting traces of such conditioning in humans have not yet been explored. We used functional magnetic resonance imaging (fMRI) and assessed skin conductance responses (SCR) during threat acquisition, extinction learning and extinction retrieval. We provide evidence of lasting cortical plasticity in the human brain following threat extinction and show that enhanced blood oxygen level-dependent (BOLD) signal to the learned threat stimulus in the auditory association cortex is resistant to extinction. These findings point to a parallel avenue by which cortical processing of potentially dangerous stimuli can be long lasting, even when immediate threat and the associated amygdala modulation have subsided.
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Introduction
It is well known that emotion can influence perception through amplified processing of emotionally relevant stimuli, especially when danger is involved (Vuilleumier & Driver, 2007) . We are just beginning to understand the brain mechanisms underlying such emotional modulation of perceptual processing. Recent investigations into the effects of emotion on perception have focused on a neural model by which the amygdala can alter perception through transient modulatory effects of emotional arousal on sensory processing regions in the cerebral cortex (Rotshtein, Malach, Hadar, Graif & Hendler, 2001; Sabatinelli, Bradley, Fitzsimmon, & Lang, 2005; Vuilleumier, Richardson, Armony, Driver, & Dolan, 2004) , however studies in non-human animals have shown that sensory cortical reactivity following threat learning can also be long lasting (e.g., Weinberger, 1998).
In Pavlovian threat (fear) conditioning, a conditioned stimulus (CS), such as a tone, is paired with an electric shock unconditioned stimulus (US). The CS then elicits a conditioned behavioral response, and increased neural activity in the amygdala (e.g. LaBar, Gatenby, Gore, LeDoux, & Phelps, 1998) . Subsequently, repeated presentation of the CS without the US then results in extinction of the conditioned behavioral responses and diminished amygdala reactivity to the conditioned stimulus (Phelps, Delgado, Nearing, & LeDoux, 2004) . Animal models have shown enhanced sensory cortex reactivity to the CS that, in some circumstances, persists through extinction (Armony, Quirk, & LeDoux, 1998; Quirk, Armony, & LeDoux, 1997; Weinberger, 1998) . The possible capacity of threat conditioning to influence perceptual representation of predictive cues in human cortex has recently been demonstrated using an odor discrimination task, showing that Pavlovian aversive conditioning has the capacity to induce plastic changes in the piriform cortex, resulting in an updated perceptual representation (Li, Howard, Parrish, & Gottfried, 2008) . In parallel, it has been shown that threat learning can lead to experience-dependent cholinergically modulated plasticity in the human auditory cortex (Thiel, Friston, & Dolan, 2002) . However, it is not known if after successful extinction learning in humans, cortical plasticity is maintained as has been shown in non-human animals (Armony et al., 1998; Quirk et al., 1997; Weinberger, 1998) . The spontaneous recurrence or
